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Abstract of JP1 1 043461 

PROBLEM TO BE SOLVED: To obtain the subject new connpound having osteogenesis pronnoting 
activity. SOLUTION: This new compound is shown by formula I [R<1> is a halogen, etc.; R<2> is a 
group of the formula (CH2 )q Y<2> r R<5> (Y<2> is O. etc.; R<5> is H, etc.; (r) is 0 or 1 ; (q) is 0-5); X is 
H. etc.; Z is ethylene, etc.], e.g. 6,7-dinol-5,8-inter- o-phenylene-PGAI . The compound of formula I is 
obtained by the following process: furan is lithiated and then reacted with a compound of formula II 
(R<6> is a halogen, etc.), to form a compound, which is then rearranged, isomerized in the presence of 
an acid or base catalyst, and subjected to OH group protecting to form a compound of formula III 
(R<7> is an OH-protecting group), which, in turn, is reacted with an organic borane compound 
corresponding to R<1> in the presence of a base and a Pd catalyst to form a compound, which is then 
reacted with a compound prepared by reaction of an organolithium reagent with e.g. copper Iodide, and 
the hydroxyl group of the resulting compound of formula IV (X<2> is H. etc.). is deprotected. followed 
by conducting a dehydration. 
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02) ^ §1 # 1^ ^ « (A) 
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(51)Inta» ttltHSB^ 

C 0 7 C 49/753 
A6 1K 31/557 ABJ 
ADT 

C 0 7 C lj9/86 
b9/90 



(22)tl|«B 9^^(1997) 7 



(54) i^moi^m rfu7.9tf'7>vyK\^m- 
(57) \.mm^ 

[•ffcl ] 




FI 

C 0 7 C 49/753 A 
A6 1K 31/557 ABJ 
ADT 



OL 14 M) fitiKK>:US< 



(71)[iiHA 00000%19 

(7!?)«M# Ea«;i ^ 

]M^SaE»IB3TSS!4»l^ 

(7J?)«M« A«e 

3bl%IE£ftEl«ia3Tg74#l^ :^ciES 
(74)f^A #3a± itJII #iS 



C0 7C 59/86 
59/90 



- (CHj) „Y'„ (CH2) pR3 
-COjR^ 

( it* , R' <i;*^M^ . ^^Sc 1 ~ 5 <7)r/P^yU£* 

- (CHj) ,Y^R5 



(2) 
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Cii^Jii] ^(i) 




- (CHj) „Y>„ (CH2) pR3 

7t{d:K*IS2~6«7)r;U^-yPSS:^-r. ) Tahiti. 
XSr^L, n«±Oi;/>:«ilSr^L., m. p{i-?-ix-mo 

- (CH2) ,Y^R6 

iJtJilSr^L, q{i0~5Og|i;^5F-t« ) T-aSii 
^§ *T. s rox y X y A, «i^f4st cosig 

- (CH2) „Y»„ (CHj) ,R3 
{s*;*. R5«i:*^S^±7t{i:^ 

-COjR* 

(S*, RMi*3g)K^*)t{i:K3E^l~5c!9r;W=3f;l- 
~5<or;l^^;WS, ^a2~6<or;t-y::.;u*, iJt* 

/PST'J) if 2 tCiemoro;^ ^'^^5yi''>A,!ia 

[if*ja4 ] Y' t^mm'^txh d , y^a^^m^t-J) 



[fS*«6 1 if*Jii~5cov\-ra*»{ciEUcorox^' 

^^5>->''>-A,ffl^^;t(±-?-<?3l8IR^WtCW«$tl& 

[000 11 
[0002] 

ffflM^i l.'i-®iR*<%^tc^^/i^i=5:*i ^f^W^^ Oil L 

sc, mimi,zxi'^m^T^:kX'$}i>. m^mmmm 
mi>zx^ ^m.itcomw'wm'^-x'h ^ , 
[ 0 0 0 3 J urn. 'wmmm<^mm&m\b vxu'wrn 

SVDa, i''*;^*>-B!, ^ji^i^h-ym^mm^ixx 

'mmiimmmzm-ox\^^^j:\\ -tj^js^^jse. 
mm»mmzm-hi^miiM.iii^ixx\.^^j: 

[0004] 
[000 5] 

jitoJtJgm. rD;^:J':J^9Vi^->'A,3SSf*:t5<J:t;f-?-0 

[0006] i-Kth-h^ ^^mi, I ) 

[0007] 
C-fb2] 

[00 08] [^*. nm^^ayym^. tfzi±^ 

- (CHz) uY»„ (CHj) pR3 



(3) 
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-COjRi 

- (CH2) ,Y2,RS 

AimiE^. ^Stl~5^0Ty^^y^S, ^i!c2~6io 

[ 0 0 0 9 ] ^T^C, *:^HHii-^^ ( I ) T-S^$^i|>ft 
[00 1 03 *%HBt*JV^-C>'Nny>-M?i;«, 7 -ySR 



^iS:2~6<^T;u^^;i-Si:{4, il^^^S^i^lSii 

[ 0 0 11 ] ( I ) (oiY^-^ui. mumT<r>mm 

(00 12] 




[00 13] (s.m^'p. Rm^^uyyM'T-ttiiih 



r;PSri>>A:?oU HS-KJE^-t^:, iXV^Tj^ (II) 
Sixl.-(b-^*S)SrRJES-ti:T5e (III) co^t-^Srif 
a£iaKJ4-5 0'C-MiS, »*L<{4-2 0~0X:T' 

[00 14] (2) (III) <0-fb^«4KflMS^ET 

aof»-ri. t ■vm^m^mz o . ^ d v ) m:^t 
2.. 

[0015] teiaaeti, iEf^JSEi/aWMa^if js^'T- 



(4) 
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yx/^;J-.>'K. p^i^yxyl-T^yS^^^-) SrsC (III) T 
L<^5 0-10 0X:T'J>^o 

[0017] ( 3 ) (IV) <7)'fb'&?^(i. ^^T^^JiJMS 

(VI) izm<. 

[0018] mmmmit. mmm^tiim'^^mm^ 

•f;^^ ( i;^x^;Ux-x;U. -rh^b Hn 

7^>^'5r^"*) . J\uyy^ (-Jiy^uu^^y^ -J9uu 
x^y^Srh') , ^hy^ (r-fehy. ^^yMy:/f';l- 
^hy^h') . xxx/l^^ (PKxf-;P35:i:) . BgffiS^ 

^^bk^^ (^^-^y. ^r^y. i^^rn'^^^yti: 

-h;l.x>x;^4^yi!. ^i^>';<;P;i^>'lg^rh') 

fi. »*L<{i0. 0 1-ia»fflv>^. t^^M^^^ 

- ^ 'J y . i^T^ b'i^ ^ o vx-fe yjS: 

U>'l!7K«;irU'>A^ri:') Srm34*3t(i?I'^LTffl^^-& 

(IV) i,zMLXO. 0 0 1-1 0 0SaT'S)*9. 

(IV)(C^LT0. 0 l-5 0^fifflV^|), S^aS 
-4 0-1 OO^C. if*L<(i-2 0-5 0*C'CJ) 

^h'c7)i:^®5ltt^$:^tor;Wxb K^^k'&l^ (IV) 
nLXO. l--3'^&n^^-^^^X^<:ibtmt.L 

[ 0 0 1 9 ] 7K1!S<7)«^ (±i£5e*R7T'^-r) b 

'Jxf-;U>^y;l^, t e r t -y^yPi^^^^f^zWi^Uy^ 



^bHn:7^x;uS. TyUn^^r^-T/l^^yl^S (><h^x 
^^/wa. xh^rxx^/US^r^') . ^y>^VU;t^>'^ 

[00 20] (4)5^*. R'i^zMm^h^m7f<yy<t 
m^tii>i\:^^^^m^^^ (VII) T^sfi-g.^k^ 
[00 2 1 ] RHzMjiB^^^WL^^yyit^mi. mt 

l,ii^>'i:^XJ^^i^;]^7f.yy^ iyiyT^/i^Tfs^y. 
-yP.K^y. 9-7K^bV:^n [3. 3. 1 ] 
'r^i^)V^^yymbKHzn^'thT)V^yb(^y::. Ho 
(VI) x^^tihit^iizn 

Ll-IGS*. »^ t<ii:l-2^fifflV^^. 
[00 22] mS^LT{i. 0iJi.(^^hU^Axh^i/ 

^A. mm^')^M.tj:}^tfimfhfi. ^ (vn r^^it 
i)^t;^tcMLi-i o^^fi. »*L<m-2^affl 

[ 0 0 2 3 ] s^'^ AM«t Lr(i. mt\i [ i . 

1 ' -b';^ (S/:7xx;U7i^x:7>f y ) 7xn^y] y\°^ 

-JV'fyT'^hy) i^VN-^i/^JU (0) :^nn7f;/UA. 
bX (i/'A;yC/'y^>7-^}.y) ys'^s/r^A ( 0 ) . x 
h^^x ( M;7x::^;U;i^;^:7^ y) y\-^i/»>A 
(0) . b'X (r-bf-yUT-bhr?— h) yN'^v'^A (I 
I) . i^'^^^nnbX {^yY::^hV)U) vn'^x^A (I 
I) ^h'':(?^W^ix. ^ (VI) T'^^n^-fC-^fttC^TL 
0. 001-0. 9^S. fftL<l±0. 01-0. 5 

[0024] Kmmmt tx^i. it^i^zmtx^m^t^ 
mmm imtftir-h^yzi^ay^y^ i^^:t^^y^t') 

[0025] ^JEiajg(iMS-5§«iia?aK. »* L< 
ti:5 0— 1 OO^CXh^. 

[00 26] (5) (VII) c;)>fi:^§:x-x;^4^. 

t e r t-yf-yl^U^^AJ^-SV^iin-y^/UU^'^A 

(viH) (7>fb-&!t*it*-/^>tBi?L/-^rsu^^AKai 

5r3»>^tS&\ H^^bil?^ v-ry-ftil. (2-f-xx 
;^) S^rya«lU^'>A*fcti:>^'x^;^T;^^x'>A:?'n 

^t^mttiiti^mrju 5 ^^A{i:^i^$:x^f-;i'*/-«i: 

T-h^bKn>^^y:5:^'co^^}§«*RijS$-ti-. 5t (IX 
a) i^xx/ (ixb) co^t;^^^#^. 
[0027] (6)5^(ixa) (Dit'^mco7mm<^^m 
SSrro;^ ^ y>^yco^mi>z:h{f^m^<7):fTmt:m 



(5) 
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[0028] (7) (X) co^t-^fe^S^tt^frTm 

[ 0 0 2 9 ] i§h LT*i^<sB§ mm. Mit^mm. y 

i^j-^ym. :<^yx)V^sym.. ^y'^y:^)Vit-y 

(X)t^S^LTO. 5-50^4. »^L<«il-l 0 

[0030] KBmm±. X-f-;U^ ( 7^ b ^ b H n:7 
vy. 'J^^^y^ ix'x^yux-f-yl/, i;:?ih^i^:si^ 
y^t^) . r;Wr7-;i/^ x^y-zl^^S: 

[003 1] Kmi^mii- 2 o--mtmmiSL&. nt. l 
<iii 0'-5orT'$)'So 

[0032] ±u^xmco±gimt. ii^mi^zmtx . ^ 

[00 33] ■^%m(^it'^m\t. ^M^'^tfzitmfm^z 
^ut fzmmnmi^z\mcoik'fmm.xm-^h z t 
T^h. ztii^it. mtii. m^<^:fTmizimm^^ 

mm. mmmmcoj&vi^nisi^'rhzt^^x:^ 
-^{z. ^<r>mm. %m. mmmm^mim^zi: 

mmt^tcoM-^i^Tmmzmm^^ z t # h . 
[0034] s^a(i. ^m. ii^mmmi^zx o 
m^j:hfp. m^^xiznto. oooi-iog/ar 
j>»9. :iti^iBimttzi±^mz^^^xtk^^i>. 

[00 35] 



5 X 1 0 "'M 



ibfV* 1 



[ 0 0 4 3 ] ) m^co^t-^^ 1 a. m^mrnxwrn 
[0044] m±c7)^m. ^t^^ 1 (ommizx O'wmm. 



&(7)^mmt,fzitimMt tx^mxhh. 

[ 0 0 3 6 ] OT. ^^HflcoJSmSrlSiiWIt^i: Oft*W 

[0037] 

bhtSSt-t^MJi. KJI^^c7):^^(in vitro cell, de 
velop. biol.,m25^. 37-431:, m9^)iZX^Xn^ 
tlfzt, h^'^'^^m^^-m^Lfz. 
[ 0 0 3 8 ] 

'i'^$SSa$: 2 2 PDL (Population doubling levels) ^^r 
h^d(fZ9 6:r:cOT\^-hi^zmmt. tiM;:?^'r?yy;Ux 

JS$r^;tT2 4a^tg«Uv:. .I^^OMBailSr . Han 
k' s (0. lml)gJS(pH7. 4) Xmi^Lfz 
T)Vti ^)y^xyr (alp) co-^fig^KT 

(0. 1ml) mm^nuz. sw^Wi^ximx.. ^ 
h^mmim^Mv^. Hank* smmxw^y^.^^s 

( 0 . 0 5ml) ^SP;i. A'^CX 1 5^^^ 
[00 39] ALPvSttoai^ 

Mari oi: Car lico:^^ (Nature. 1119 6^. 6 0 0- 

6 0 1H. 1962:^) ^m^X'^->fz. WXi^fzWSESm 

4 1 0 nm<m!sa^^mm.fz. 

[0040] fDViy^J^amS. 
:tJUh^UY-JUyi$'U>{ yayy'u^yy (OCPC 
m) (Anal. Biochem. ^18^. 520-5315:. 19 67 
¥) (wa-::^v^?^c^'y f (;^;l-i/^jUCxX h vn-) ^ 

ffli^^T^fof^. aai?a5// 1 tmmm25 0M i^iS-^ 

LTtm. (OCPC 0. 4mg/ml.8-^ 

yuy-zU-^W) 2 5/x I ^Jn;tTi:<ia«t:^cf^. 5 

7 0nm<;oaa3KJKS:a!l^L3^Co 

[0041 ] zcoi^m^m 1 tn^j^-To 

[0042] 
[^1] 



AL P ( =1 ^'h n — 



19 8 



[0045] 

immmi ar. mmm:t5Xx/m^mi:mi^fx:^^^Mi: 
[0046] m^m 1 

2- ( 2-7'u^7x::i;^) -4 - ( t e r t 



C a ( S3 h T2 — /V 



16 0 0 



(6) 
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(1)77V(48. 4ml. 665mmol) COTH 
F (4 4 3m 1 ) fgJ«tC-7 8'CT'n-BuL i (24 
4ml. 6 0 9mmol, 2. 5M ^^^y^W ^ 

mTLtdk. -2 0'^c-c'i. sn^mmnbti, -20^*0 
T2-rD^^>'XrypTb K ( 1 02 . 5 0g, 55 

4mmo 1 )COTHF (20ml) mM^Mz.. Mi^tC 
TKJSfK {600ml) irtutfzm. Pl^xf-y^ (250 

m 1 ) Tmii^tfz. 'i^htiti^mm^mymM^^/^^i^ 

ft ( 1 58. 28g) Srf#/:!. ^#4,i^/^ffl^!B!)S-e^0 

[004 7] C:(50ffli^!Sl ( 1 58. 2 8g)cOTHF 
(1 385ml ) io^I/VK (17 3ml ) J§?gtCp-h 
/Uxyx;U;f.>'l^— ^k»JB?J (6. 68s, 38. 8 mm 
o 1 ) ^mt. 8 Om 2Bt^j«J*L/::o ^istc^^ai 

Oml ) SraP;tT4'SlL7^v:f^. SfSgxf>;K 5 0 0 m 

m{4R\ 5S') -5- (2-:ro^::7i-;U) -4 
-t Hn^S/'- 2 ->'^n^>'T->'- 1 -:t>' ( 1 4 
3. 5 8g) ^ffl^^f*lS:tf}^c. 
[0048] (2) _bie ( 1 ) Tl#^cm^^^ ( 1 3 
3. 3 Og) C7)THF (64 3m 1 ) Jf?ffitC^iaT':^0 
5— (7. 5mU77mmol)^ hUX^yUT^ 
>- (2 1 . 5ml. 1 5 4mmo 1 ) ^JP;c. miMiTS 

( 6 0 Om 1 ) ^iUtfzik. i^Kx^;U ( 3 0 Om 1 X 
nmLXit-^ 2- ( 2-rn^:7xX;^) -4-h 

Yu^i^-2'-^^^x3^y'ry-i-^y {59, 05 

g) ^IR^4 2%Tif/c. 

[0049] iH-NMR (CDC I3. 200MHz) 
<^PPm:2. 51 (dd. J=18. 5, 2. 2H 
z. IH). 3. 01 (dd, J = 18. 5. 6. 2H 
z. IH), 5. 05-5. 21 (m. IH), 7. 1 
4-7. 43 (m. 3H). 7. 57-7. 72 (m, 
2H) 

IR(neat) :3409, 2924, 1713, 1 
586, 1562. 1470, 1435. 1314. 1 
254, 1 1 37, 1 047. 1 028. 955. 92 
5. 893. 869, 77 1. 753, 724, 70 
0,678.640.571 cm-i 
MS (E I ) m/z : 252 (MM . 
[0050] ( 3 ) ±iB ( 2 ) X^i^tzit^Vl^ (59.0 
5g. 2 3 3mm o 1 ) (D^it^^Uy (2 38m 1 ) 



mmz. ^;aT'hUxf-;Pr^y (4 9. Sml. 3 5 
8mmol), t e r t-y^JUi^s^^f-Ji^zy^JU^aO 
H(46. 71g. 310mmol).N. N-'J^^ 
;Ur$yeUi/> ( 6 6mg. O. 5mmo l ) ^Jp 

(300 ml) ^Mtfzm. ^^^y (300ml) 

LrSifi'fL'^ft (74. 0 7 g ) S:ltK^8 5 XX^i^fz. 
[00 5 1 ] iH-NMR (CDC I3, 200MHz) 
^ppm;0. 16(s. 3H). 0. 17(s, 3 
H). 0. 94(s, 9H). 2. 48(dd. J=l 
8. 2, 2. 3Hz. IH). 2. 93(dd. J-1 

8. 2. 6. IHz. IH) , 5. 05-5. 1 3 
(m. IH) , 7. 14-7. 38(m. 3H). 7. 
53-7. 67 (m. 2H) 

IR(neat) :2954. 2930. 2886. 2 
857. 1723, 1471. 1434. 1404. 1 
351, 1 307. 1 254. 1 167, 1 134. 1 
089. 1 028, 1 007, 969. 925. 90 

9, 836, 81 5, 778. 759. 670. 64 
0, 5 69 cm-i 

MS (CI ) m/z : 367 (MHO • 
[00 52] ##glj2 

_2-:7x-;^-4- ( t e rt-yf-;l^£/;<f-;^>'n^r, 
y) -2-l^9r:i^y'ry~\-:^y , 
##Wl(ci3i.^t:2-7'n^<yXr;^rb Y<n^t>'0 
liZ^yXTiV'ft, KS:fflv\ ##fi?ijl 

[0053] iH-NMR (CDC I3. 200MHz) 
^PPm : 0. 1 6 ( s, 3H) , 0. 1 7 (s, 3 
H). 0. 94(s, 9H). 2. 49(dd, J = l 
8. 2, 2. 4Hz. IH). 2. 94(dd. J = l 
8. 2, 6. IHz. IH). 4. 96-5. 07 
(m. IH), 7. 32-7. 46 (m, 3H), 7. 
54 (d. J = 2. 5Hz, IH). 7. 63-7. 7 
9 (m, 2H) 

IR(neat) :3060. 2950. 2930. 2 
886, 2858, 1 708, 1498, 1474, 1 
448, 1402. 1 356, 1 308, 1 252, 1 
1 66. 1 1 32. 1 068. 1 006, 972. 91 
8, 838, 814, 776, 694, 672. 61 
6 , 5 6 4 c m- * 

MS (FAB) (4-K I ) m/z : 327 (MK*) • 

[0054] 1 

6. 7->-V;l^-5. ^-^y^ o-:7x::^l^V-. 

( 1 ) OX:rxf-;P 4 -^^T-yx- h ( 4 . 4 6 
g. 34. 8mmol)CC9-BBN(64. 8mK 



(7) 
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31. 9mmol. 0. 5N THFj§?S) irMt. U 

- (2-yn^"7x-/U) - A- ( t e rt-y'^JWJ 
^^/Ui/'U^i/') - 2-ly^u^y'ry-i-:^y (1 

0. 65g. 29. Ommol) . K3PO4 (7. 39 
g. 34. Smmo \ ) ^Xlf il . 1' b'X(£/7x 

JS'ft;^^l-yig* (237mg. 0. 3mmol)SrJfl 

mtitry^=:^^M.MmL (4 oom i ) ^%wt. ^^^^ 
(2 00ml x2) vmibLtz. n^titz^m^M 

ETm«itxn^tifzmmmmi:m^Lxit^m 4- 

(t e r t-r/^yPv-'^^y^v-n^ix) ^2-[2- 

2->':^o^y7^>'-l-5r>' (7. 98 1g)S:lR^ 
6 6%T1#/t:. 

[00 5 53 m-NMR (CDC I3, 200MHz) 
^ppm;0. 16(s. 6H). 0. 94(s, 9 
H), 1. 24(t. J = 7. IHz. 3H), 1.4 
0-1. 73 (m. 4H), 2. 27 (t, J-7. 0 
Hz. 2H). 2. 36-2. 62 (m. 2H). 2. 
46 (dd, J=18. 4, 2. 2Hz. IH), 2. 
92 (dd. J=18. 4, 5. 7Hz, IH), 4. 
11 (q, J = 7. IHz. 2H). 5. 00-5. 1 
2 (m. IH) , 7. 04-7. 38 (m, 5H) , 
7.32 (d, J = 2. 2Hz, IH) 
IR(neat) :2954, 2931. 2858. 1 
71 9, 1464. 1 350. 1 301. 1 258, 1 
167, 1132. 1086, 1007. 970, 91 

1. 836. 778. 670 cm-i 
MS (E I ) m/z : 4 1 6 (MM <> 

[0056] (2) (E, 3S)-l-3-H-3- 
(te r t -ri^/Ui^^^jUi^a^i^) :^^h-l-:ii 
y(2. 14 3g. 5. 8mmo 1 ) ( 2 3 

m 1 ) ?§JStw-7 8rT*t e rt-^^)V^J^^A 
(7, 46mK 11. 6mmol. 1. 5 6 Nco^y 

i^ymm) ^Mt. -i sr:x'\^^mnLfz. -is 

*CT- ( 2-f-x-;^) yrymV^^yj^ (8. 2 8m 
1. 2. 07mmol. 0. 2 5N^THFfSJg) 

3 o^mmnLfzik. ±is ( i ) xntzit-^ 

(2. 02g.4.8mmol) COfxX^/PX— T•y^' 
( 5m 1 ) JSJg^ffiTL. 1 B^raWtT 0*C*T-#fflL 

fz. Kmmi^zmimitry^::.^j^yicmm ( 1 5 o m 

1 ) ^Mt. ^^^y ( 1 5 Om 1 X2 ) TmitiLfz^ 

n ^tifz^mm Sr m^mM^ y^-i^^j^xm^ i.tz^k. 

'J;<?^'yP;?i?^A^ovhir57 >r-'C«S?LT6. 7- 

S/V/U-S. 8--0:^ o-:7x^W'>'-PGEi 

y.^)V:suXn')V 11. 15-t'X(tert-7'^ 



5, 8->ry^ o-:7x-lx'>^-X>'h-l 5-X 

e-PGEi xf';i/x;^r/^ 11. 15-t';^(t 
e r t-yf-yUi^'^f-yl/v^yyU) x— x/P-Oii'^ 
(2. 56 g) ^IR^8 l%T1#;^s:. 

[0057] iH-NMR (CDC I3, 200MHz) 
^PPm:-0. 25, -0. 13. -0. 12 an 
d -0. 05 (4s. 6H) .0.09(3.3 
H) . 0. 1 1 ( s. 3H) . 0. 68- 1 . 00 
(m. 3H) . 0. 78, 0. 83. 0. 90 and 

0. 9 1 (4 s. 1 8H) . 1 . 04-1 . 78 
(m, 12H), 1. 25(t. J = 7. IHz, 3 
H) . 2. 25-3. 07 (m, 7H), 3. 37- 
3. 53 (m, IH) . 3. 89-4. 35 (m. 2 
H), 4. 12 (q. J = 7. IHz. 2H), 5. 2 
9-5. 67(m. 2H) , 6. 97-7. 18(m. 
4H) 

IR(neat) :2956, 293 1. 2858. 1 
748. 1493, 1472. 1464, 1406. 1 
375. 1 300. 1 254. 1 184, 1 1 15. 1 

006. 967. 939. 893. 838. 813. 7 
77. 75 1, 670, 576 cm-i, 
[0058] ( 3 ) ±iE ( 2 ) Ttfj^c^ffc'&iBg ( 2 . 55 
g. 3. 8 7mmo 1 ) OT-ir h~ h U/U (129m 

I ) mWiZ^ 0*CT7 (29. 0 m U 46 

x^mm StJdx. o-ct'2. ^^^m^\^fz. mm. 
S:»e^x^;u (400ml) ^^umm^Mm. ( 8 

7 0ml) (r)m.^m^\iZm^\^ts:t^^'&S^fz. i^Kxf- 

;K2x3oomi ) T1^aiLT^#^>^^:^v:^•fiyi?r^a^p 

mMymm ( 2 o om n xw^x^tz. ^^hivtz-^wm 
^wmM,^y^-i^^hr(:mm\^fz\k. '^iki.fz. 
SrMJETSiBS \^x^^thflfzmmm^ ^ u 'f)Vfi ^ a 

9u-7Vyvy ^-Ximk\^X\\L^^ 6. 

-5, S-^y-^ o-yx~UV-PGEi x^ 

;ux;^x;^ (770mg) S:lR^46%i5J:T/ 6. 7 
-xV;P-5, S~"iy9 — o-y ^ci.\yy-:sLyv 
-1 5-xb--PGEi xf-yl^xxx/l^ (790m 
g) &lR^4 7%T1#/Co 

[0 0 59] 6. 7-i/V;U-5. 8--^^:$^ o- 

7x — U-y-PGEj^ Xf-;UXXT*/^. 
iH-NMR (CDC la. 300MHz)^ppm; 

0. 83(t. J = 6. 7Hz. 3H), 0. 96- 

1. 75(m, 12H), 1. 25 (t, J = 7. IH 
z, 3H) , 2. 32 (t. J = 7. 3Hz, 2H) , 

2. 42-2. 60(m. 3H), 2. 48 (dd, J 
= 18. 7. 9. 7Hz, IH), 2. 83-3. 01 
(m. 3H) . 3. 51 (d. J = 12. 4Hz, 1 
H). 3. 96-4. 04 (m, IH). 4. 11 

(q. J = 7. IHz. 2H) . 4. 27-4. 38 
(m, IH), 5. 52(dd. J=15. 3. 5. 9 
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Hz. IH), 5. 61 (dd. J = 15. 3. 7. 8 
Hz, IH), 6. 95-7. 03 (m, IH). 7. 
11-7. 2 0 (m. 3H) 

IR(neat) :3401, 3063. 3018. 2 
955, 2932. 2860. 1 734. 1493. 1 
466. 14 18. 1 375. 1 350. 1301. 1 
256. 1 185. 1 1 39. 1 078. 1 028. 9 
69. 864. 752. 649, 624. 583 cm 
- 1 

MS(FAB) (+K I ) m/z : 46 9 (MKM . 

[0 0 6 0] 6. 7->'V;l/-5. S-^yi$^ o-. 

7x::iU>'-X>'h-l 5-Xt*-PGEj. X^;PX 

iH~NIVIR (CDCI3. 300 MHz) ^-ppm; 

0. 85(t. J = 6. 7Hz. 3H). 1. 10- 

1. 74 (m. 12H). 1. 24 (t. J = 7. IH 
z. 3H). 1. 70-1. 95 (br. IH). 2. 
18-2. 40 (m. IH). 2. 32 (t. J = 7. 
IHz, 2H). 2. 48(dd. J=18. 5. 9. 
6Hz. IH). 2. 56(t, J = 7. 8Hz. 2 
H), 2, 87-3. 01(m. IH). 2. 94(d 
dd. J = 18. 5. 7. 5. 1. IHz. IH). 

3. 52(d. J = 12. 4Hz. IH). 4. 02- 

4. 1 7 (m. 1 H) . 4. 11 (q. J = 7. 1 H 
z. 2H). 4. 27-4. 40(m. IH). 5. 5 
8(dd. J = 15. 6, 4. 9Hz. IH). 5. 6 
5(dd, J-15. 6, 7. IHz, IH). 6. 9 
7-7, 05 (m. IH). 7. 12-7. 22 (m. 
3H) 

IR(neat) :3436, 3062. 2954. 2 
932. 286 1. 1738. 1493. 1466. 1 
4 17. 1375. 1349, 1 300. 1256, 1 
185. 1 140. 1 081. 1 029. 970. 86 
3. 7 53. 646. 579 cm-i 
MS(FAB) (-HK I ) m/z : 46 9 (MKM * 
[00 6 1 ] (4) ±ie (3) Ti#?^c6. 7-i^V;U- 

5. 8 — iy:^ o-7xXlx>'-PGEi xf*/!^ 

XXx;W (4 5 Omg. 1. 0 5mmo i ) CO^y^lM 
ffifg (262ml. pH = 7. 0) :BXX/r-^hy (2 
3 . 1ml) JSJEtcU^N-Hf P S (12. 7 g ) Srin 

myi^mmio. 2N) ^pH = 5co^^^T'Jn^. kb? 
ry^::2.ryj^:^iiUtxmiLfz. i^S^xf-yl^ (2X15 

om 1 ) TtbmLxnhtiti^mim^m^Tkmwi 

(20ml) T^J^Lt^c. #^:Kj^c*ffl;i^M7}<^,gg^ 

y ^-Twrntx^t-^ 6. 7->^yju-5, 8->r 

o-7x-l^:x-PGEi (347mg) SrlR 

•^-8 2%T1#?^C. 



[0062 ] iH-NMR (CDC I3. 300MHz) 
<5'ppm;0. 82 (t. J = 6. 7Hz. 3H). 
0. 74-1. 82 (m. 12H), 2. 26-2. 6 
7(m. 4H). 2. 48(dd. J = 18. 7. 9. 
8Hz. IH). 2. 83-3. 00 (m. 2H), 
3.49(d. J = 12. 7Hz, IH). 3, 94- 
4. 06(m. IH), 4, 08-5. 28(m, 4 
H). 5. 52 (dd. J = 15. 3. 6. OHz. 1 
H). 5. 60 (dd. J=15. 3. 7. 5Hz. 1 
H). 6. 93-7. 02(m. IH). 7. 09- 
7. 28(m. 3H) IR(neat) :3391. 2 
931, 2860. 1 732. 1494, 1455. 1 
412. 1256. 1137. 1077. 1021, 9 

70, 75 3. 625 cm-i 

MS (FAB) (-i-K I ) m/^z : 44 1 (MK*) o 
[0063] (5) ±M(4)Tnfzit^^{S4m 
g . 0 . 2 1 mm o 1 ) <7)i^Kx^;l/ ( 8 . 3 m 1 ) J§ 
mzmi^X-'m^ (O. 31mK l. 25mmol. 4 

N<7)mmj^^Mm ) ^mt . mi^x i nmmn ttz. 
mMry^:=^^M.^tm^htxi}ntfz. PS!xf>;^ 

(2X20ml ) Xi&OiLXni^flfz^m^^.ykWM 

^^^^i^^Ax^mtfzm. ^FMLfz. pm^m&Tm 
mLxn^rifzmmmm^ >^ u ^ ^vp;^ ^ a ^ u-e h ^ 
yy ^ -xmrnLxmint-^m ( 7 omg > stir^s 7 

%X^i%fz. 

[0064 ] iH-NMR (CDC I3. 300MHz) 
^PPm;0. 88(t. J = 6. 7Hz. 3H). 
0. 98-1. 84 (m. 12H), 2. 23-2. 8 
4(m. 2H). 2. 30(dt. J = 15. 8. 6. 
8Hz, IH). 2. 44 (dt, J = 15. 8. 6. 
4Hz, IH). 3. 50 (d. J = 2. 8Hz. 1 
H). 3. 59-3. 67(m. IH). 4. 13- 
4. 22 (m. IH). 4. 49-5. 91 (m. 2 
H) , 5. 55(dd. J=15. 5. 5. 6Hz. 1 
H) . 5. 77 (dd. J=15. 5. 7. 8Hz, 1 
H). 6. 32(dd. J = 5. 7. 2. OHz. 1 
H). 6. 81-6. 92(m, IH). 7. 07- 
7. 21 (m. 3H). 7. 70 (dd. J = 5. 7. 
2. 4Hz. IH) 

IR(neat) :3400, 3017. 2932. 2 
860. 1 708. 1 588. 1493, 1466. 1 
411, 1345, 1240. 1178. 1055, 9 

71, 898. 755, 667 cm'^ 

MS (FAB) (+K I ) m/z : 423 (MK*) • 

[00 6 5] mmm2 

DL-l S-T'^j-^^'-S. 6. 7-Miy;U-4. 8. 

o-7x-V'>'-PGAi.. ;<^;l/XXx 

/^.(^t^iB?Jl) 
( 1 ) HMMl ( 1 ) ffZm^X. xf-;W 4_Ai^>^7:.y 
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mi (1) tmnmzmmizLXA - ( t e r t-r^ 

/WJ;<'^JUiy\J^iy) -2 - [2 - 

[0 0 6 6] b. p. 16 0^C/0. 4 torr. 
iH-NMR (CDC I3. 200IVIHZ ) ^ppm : 

0. 17(s. 6H). 0. 94(s, 9H). 1. 7 
4-1. 92(m. 2H), 2. 28(t. J = 7. 3 
Hz, 2H), 2. 46-2. 62(m, 2H), 2. 
47(dd. J=18. 3, 2. 2Hz, IH), 2. 
92(dd. J=18. 3, 5. 9Hz. IH). 3. 
64 (s. 3H). 5. 02-5. 12 (m, IH). 
7. 06-7. 36 (m, 4H) , 7. 34 (d, J = 
2. 4Hz, IH) 

IR(neat) :2953, 2931, 2886, 2 
858. 1739. 1718. 1463. 1438. 1 
362. 1 299. 1 259. 1 199. 1 1 68, 1 
135. 1088. 1007. 970. 925. 9 1 

1. 837, 815, 779. 670. 572 cm-i 
MS (E I) m/z : 388 (M* ) . 

[0067] ( 2 ) ±ie ( 1 ) x^i%fzit^i:m\^K m 
mmi (2) tmMmz^mifZLXDL-i5-'f:^^ 

i^-5. 6. 7-huy;u-4. 8--fy^ — o-y 
x-lxV-PGEi ;><f-;^a:XTyU ll-(ter 

[0068] iH-NMR (CDC I3. 200MHz) 
^PPm;0. 09(s, 6H). 0. 72-0. 99 

(m, 3H). 0. 91 (s. 9H). 1. 05-1. 
39(m, 8H). 1. 75-1. 99 (m. 4H), 

2. 20-2. 68 (m, 5H), 2. 72-3. 00 
(m. 2H) , 3. 53(d, J = 12. IHz. 1 

H) , 3. 68 ( s, 3H) . 4. 1 5-4. 30 
(m. IH). 5. 21-5. 50 (m. 2H), 6. 

96-7. 38 (m, 4H) 

IR(neat) :2955. 2929. 2857, 1 
743. 1463. 1437, 1 363, 1252. 1 
201. 1 1 16. 1007. 968. 894. 83 
8.778.670 cm-i 

IVIS(FAB) ( + K I ) m/z : 53 9 (MK*) • 
C 0 0 6 9 ] ( 3 ) ±iE ( 2 ) X^i^tiit-^^m^K M 

mmi (3) tmnmi^zmmt^zLXDL - 1 s-^f:^^ 

S^-5. 6, 7-hVyf\^~4, s-^y^ o-y 

[0070] iH-NMR (CDC I3, 300MHz) 
(^PPm;0. 85 (t. J-6. 9Hz. 3H), 
1. 07-1. 31 (m. 8H), 1. 77-2. 01 

(m, 4H), 2. 19(d, J = 3. 5Hz, 1 
H). 2. 32-2. 65 (m, 2H). 2. 37 

(t. J = 6. 9Hz. 2H). 2. 47 (dd. J = 



18. 6. 9. 6Hz, IH) . 2. 79-3. 01 
(m. IH). 2. 94 (ddd. J = 18. 6, 7. 
6. 1. IHz. IH). 3. 60(d. J = 12. 4 
Hz. IH). 3. 68(s. 3H). 4. 23-4. 
37 (m. IH) . 5. 37 (dd, J = l 5. 3. 
8. 2Hz, IH), 5. 52(dt, J=15. 3, 

6. 5Hz. IH). 6. 96-7. 03 (m. 1 
H) . 7. 11-7. 2 5 (m, 3H) 
IR(neat) :3457, 2954. 2927. 2 
856, 1 74 1. 1493. 1 438, 1 368, 1 
204. 1 149. 1 080. 9 68. 752cm-i 
MS (FAB) (+K I ) m/z : 4 2 5 (MK* ) o 

[007 1 ] ( 4 ) ±iB ( 3 ) Tmz^t-^m^m^K m 
mmi (5) tmmm^zmm^ztxmMit-^^^mz. 

[0072] iH-NMR (CDC I3. 300MHz) 
5'ppm;0, 89 (t. J = 6. 7Hz, 3H), 
1. 00-1. 43 (m. 8H) . 1, 79-2. 08 
(m. 4H). 2. 37 (t. J-7. 2Hz, 2 
H). 2. 53-2. 77 (m. 2H). 3. 48- 
3. 55(m. IH). 3. 66-3. 73 (m. 1 
H) . 3. 68 ( s. 3H) . 5. 30-5. 68 
(m, 2H). 6. 31 (dd, J = 5, 7. 1. 9H 
z, IH). 6. 85-6. 95(m, IH), 7, 1 
2-7. 23 (m. 3H), 7. 67 (dd. J = 5. 

7, 2. 2Hz. IH) 

IR(neat) :2954. 2927, 2856. 1 
739. 1 7 1 2, 1 588. 1493, 1437. 1 
364. 1249. 1201. 1175. 969, 89 
2,7 54 cm-i 

MS (FAB) m/z : 369 (MH*) , 

[00 73] mmms 

/ju-5, s-^y9 — o-:7x^i^y-PGAj. 
( 1 ) mimi ( 1 ) \,zi5\^x. xf-yu 4 -^y^y 

-A~^y^y^m\^. mmmi ( i ) tmnm 

{zWSk^zLXA- (tert -r^)V'J^^)Vi^n^ 
>')-2-[2-(5-te rt-r^)WJ^^}V>^u 
^x-i-^yf-;u) •7x— /I/] -2-i^9v3^y'fy 
-i-:^y^'i%fz. 

[0074] iH-NMR (CDC I3. 200MHz) 
^PPm;0. 03(s. 3H), 0. 05 (s. 3 
H) , 0. 1 6 (s. 6H) . 0. 88 (s. 9H) . 
0, 93(s. 9H), 1. 17-1. 69(m. 6 
H). 2. 37-2, 57 (m, 2H). 2.45(d 
d. J = 18. 2. 2. 2Hz. IH). 2. 91 (d 
d, J = 18. 2. 6. OHz. IH). 3. 57 
(t, J = 6. 3Hz, 2H) , 5. 01-5. 10 
(m. IH), 7. 05-7. 39 (m, 5H) 
IR(neat) :2953, 2930, 2858, 1 
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72 1. 1 660. 1633. 1472. 1 385. 1 
361. 1301. 1256, 1165. 1093. 9 

1 1, 836, 776. 666 cm-i 
MS (CI) m/z : 489 (MH* ) . 

C 0 0 7 5 ] ( 2 ) ±iB ( 1 ) X^i^tzit'^^^:m\^\ % 
tm\l (2) h^]!ifeWtc[5)»tctT2-7-'^;U7K^v~ 

2 - ( t e r t - y'^jViy:^ - 

6. 7->^V;i'-5. s--^y9 — o-:7x^i/y- 

PGEi 11. 15-\ZX {tert-y^)WJ^^ 
/l^i/'U/^) x-f-/l^i3j;t/2-T;*vP4<^>'-2- (t 

J)V-5. S-AV^ o-7x::il/y-xyh-l 

5-xe-PGEi 11. 1 5-b''X ( t e r t-y 

[0076] iH-NMR (CDC I3, 200MHz) 
^PPm;-0. 24. -0. 12. -0. 11, - 
0.05,0.05.0.09 and 0.10(7 
s. 18H). 0. 74-0. 97(m. 3H). 0. 
78, 0. 83. 0. 90 and 0. 91 (4s. 
27H). 1. 06-1. 66(m. 14H), 2. 2 
9-3. 08 (m. 5H) . 3. 44 and 3. 4 
7 (2d, J=12. OHz. IH), 3. 60 (t, 
J = 6. 3Hz, 2H) , 3. 92-4. 05 (m. 1 
H). 4. 14-4. 33 (m. IH) . 5. 30- 
5. 62 (m. 2H) . 6. 98-7. 22 (m. 4 
H) 

IR(neat) :2955, 2930. 2858, 1 
752. 1472, 1 385, 1 362. 1 255, 1 
109. 1006, 966. 939. 892. 837. 
776, 750. 668 cm-i 
MS(FAB) (+KI) m/z : 769 (MK*) o 
[0077] (3) ±ie (2) TWc^b-^S-fflV^. H 
WJl (3) tWmi\*zW^\,z\.X2-'ftl)V^^^ly- 
2-b Hn^rv;»<f-;^-6. 7->'V;P-5. 8->f>' 
^ — o-:7xXUy-PGEii5j:lX2-T;«;U;if^ 
S^-2-b Fn^£^;><^;U-6, 7-i/V;U-5, 8- 
o-7xXV>'-x>'h- 1 S-Xb'-PG 

[0 0 78] ^-'fiUVif^^i^-^-^L Ka^i/^^/U 

-6, 7->^V;^-5, o-:7xXl^v 

-PGEj. 

1 H-NMR (CDC 1 3. 300MHz) ^ppm ; 

0. 83 (t. J=6. 8Hz, 3H) . 0. 96- 

1. 88(m. 14H). 2. 43-2. 58(m. 2 
H). 2. 48(dd. J=18. 6. 9. 7Hz, 1 
H). 2. 84-3. 00(m. IH). 2. 94 (d 
dd. J = 18. 6. 7.5.1. IHz, IH) , 
3. 50(d, J = 12. 8Hz. IH), 3. 63 
(t. J = 6. 3Hz. 2H), 3. 94-4. 04 
(m. IH). 4. 22-4. 34(m. IH). 5. 



51 (dd, J-15. 3, 6. OHz, IH). 5. 
59(dd. J = 15. 3, 7, 7Hz. IH). 6. 
94-7. 03 (m. IH). 7. 12-7. 21 
(m. 3H) 

IR(neat) :3369. 3017. 2930. 2 
859, 1 744. 1 652. 1 493. 1 456. 1 
384. 1 260. 1 1 37. 1 075. 969. 75 
2 cm-i 

MS(FAB) (+K I ) m/z : 427 (MK*) • 
[0079] ^-'TtJiV^^^i^- 2 - h Hn^i^^f-;!/ 

-6, 7->^V;l/-5, ^-^V^ o-7xXU>'. 

-xyb- 1 5-Xb"-PGEi. 

iH-NMR (CDC I3, 3001VIHz) a-ppm ; 

0. 87(t. J = 6. 8Hz. 3H) . 1. 03- 

2. 00(m. 14H), 2. 44-2. 64(m, 2 
H) . 2. 50 (dd, J = 18. 7. 9. 6Hz. 1 
H), 2. 87-3. 02 (m. 2H). 3. 54 

(d. J=12. 8Hz. IH) , 3. 63 (t, J = 

6. 3Hz. 2H) . 4. 02-4. 11 (m, 1 
H).4. 26-4. 39(in. IH). 5. 58(d 
d. J = 15. 5, 5. OHz. IH). 5. 66(d 
d. J = 15. 5, 7. 2Hz. IH). 6. 98- 

7. 06(in. IH). 7. 15-7. 22 (m, 3 
H) 

IR(neat) :3369. 3019. 2932, 2 
859. 1 746. 1493. 1466. 1375, 
1 255. 1 137. 1 076. 969, 7 51. 58 
4 c m"i 

MS(FAB) (+K I ) m/z : 427 (MK*) o 
[0080] (4) ±ie (3) T-#;^v:^l:^?^2-f';<?y^ 
;K^>'-2-bKo^>';><f^;i/-6. 7->^V;W-5. 
^-AV^ — o~:7x-l^>'-PGEiS-fflv^. 

CTi (5) \Lmmi\iznm\z\^xm^\t^%'%^wz. 

[0081 ] iH-NMR (CDC I3. 300MHz) 
<^pm;0. 89 (t. J = 6. 8Hz. 3H). 1. 
15-2. 08 (m, 16H), 2. 50-2. 70 
(m. 2H) . 3. 51 (d. J = 2. 9Hz. 1 
H). 3. 54-3. 69(m, IH), 3. 63 
(t. J = 6. 3Hz. 2H) . 4. 06-4. 17 
(m. IH). 5. 59(dd. J = 15, 4. 5. 8 
Hz. IH). 5. 74 (dd, J = 15. 4. 8. 1 
Hz, IH). 6. 34 (dd. J = 5. 7. 2. OH 
z. IH). 6. 82-6. 91 (m. IH). 7. 0 
9-7. 23(m. 3H). 7. 68(dd. J = 5. 
7. 2. 4Hz, IH) 

IR(neat) :3400. 3015, 2931. 2 
859. 1 704. 1 587. 1493. 1466. 1 
344. 1177. 1057. 970. 897. 75 

3. 635 cm-i 

MS(FAB) (+K I ) m/z : 409 (MK* ) c 
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[0082] mmm4 

2-T;^;^df^>'-2. 3. 4, 5. 6. 7-^^1fy 
/P-8-:7x~;^-PGAj. 

( 1 ) mmmi (2) iz}6\,^x4 - ( t e rt-r^)i^ 

i/';^f-;l'i^n^i^) - 2- [2 - (4 -xb:^^^^;^;^,^^ 

l-:^ycOith^ifZ^ ##M2T1#J^v:2-7x^;U-4 
- (t ert-yf';Ui/;^f';l'>'n^S/) -2-i^:^n 
^yf y-l-;t>^ffli\ IS»Jl (2) 
mmifZLX2-y'/;}U7ti^i^-2. 3, 4, 5, 6. 7 
-^^r-^y;P-8-:7xr.;l— PGEi 11. 15- 
b';^ ( t e r t-yf'7P5/;'<f-;u>-U;u) x— f;u*3J: 
i;^2-t;<7/^;K^s^-2, 3, 4, 5, 6, 7-^^^ 
y;i--8-:7xr.;p-xyb- 1 5-xe-PGEi 
11, 1 5-^;?. (t e r t-y^;U>^';<f-;U'>-Uy^) 
x-x/l/cojg'&ft Sr^#7t . 

[00831 iH-NMR (CDC I3, 200MHz) 
<^PPm;-0. 19. -0. 11, -0. 07 an 
d -0.04(4s.6H).0. 08(s.3 
H) , 0. 1 0 ( s. 3H) . 0. 70-1 . 50 

(m, 11H).0.80 and 0.84(2s, 
9H). 0. 90(s. 9H), 2. 39(dd. J = 
18. 4, 8. 9Hz, 1/2H), 2. 40 (dd, 
J=18. 5, 8. 8Hz, 1/2H). 2. 71- 
3. 01 (m, 2H). 3. 17(d. J=12. 4H 
z. 1/2H) , 3. 19(d, J=12. 5Hz, 1 
/2H), 3. 92-4. 28(m, 2H), 5. 34 
-5. 67 (m, 2H). 7. 04-7. 41 (m, 5 
H) 

IR(neat) :3032, 2956, 2930, 2 
858. 1752. 1499. 1472. 1407. 1 
362. 1254. 1 1 17. 1 006, 967, 93 
9. 890. 838, 777,697. 670 cm-i 
MS (FAB) (H-K I ) m/z : 569 (MKM . 
[0084] ( 2 ) ±ie ( 1 ) TitT^^^k-^ilSSrfflVV H 
mmi (3) ^^®6^tcf5lStcLT2--r;<?;U^^>'- 
2. 3. 4, 5. 6. 7-^^r't?-y;U-8-:7xX;l^- 
PGEii3j:lif2-x;*;U';K^S^-2, 3.4.5. 
6, 7-^^^fy;W-8-:7xX;P-x>'h-l 5-x 
e-PGEl^^#7^C, 

[0 085] 2-T^;<^yP;if^>'-2. 3. 4. 5. 6. 
7 y 8 - :7 X x/i.- p g Ej . 

iH-NMR (CDCI3. 400 MHz) (?ppm; 

0. 84(t. J = 6. 9Hz. 3H). 1. 00- 

1. 54 (m. 8H). 2, 11-2. 35 (br, 1 
H). 2. 45 (dd. J = 18. 6. 9. 9Hz. 1 
H). 2. 78-2. 97 (m. IH). 2. 93 (d 
d, J = 18. 6, 7. 6Hz, IH), 3. 22 
(d. J = 13. OHz, IH), 3. 30-3. 52 
(br. IH). 3. 98-4. 06(m. IH). 



4. 18-4. 28 (m, IH) . 5. 49-5. 64 
(m. 2H), 7. 06-7. 11 (m, 2H). 7. 
2 1-7. 3 5 (m. 3H) 

IR(neat) :3430, 3032, 295 1. 2 
927, 2858. 1 733. 1 500, 1 470, 1 
4 54, 1 389, 1 345. 1 30 1. 1 273. 1 
249. 1 143. 1 129, 1 077, 1 025. 9 
82. 860. 744. 699. 643, 584. 54 

2. 497 cm-i 

MS (FAB) (-f-KI) m/z : 34 1 (MK* ) , 
[0086] _2-T;<?y^4<^rS/-2. 3. 4. 5. 6. 
7-^^-^y;u-8-7x:i;^-xvh-i 5-xe-_ 

iH-NMR(CDCl3. 400 MHz) 6-ppm; 

0. 86(t, J = 6. 9Hz, 3H). 1. 13- 

1. 51 (m. 8H), 1. 72-1. 93(br. 1 
H). 2. 44 (dd, J=18. 6, 9. 7Hz. 1 
H). 2. 76-2. 96(m. 2H), 2. 91 (d 
dd, J=18. 6. 7. 6. 1. OHz. IH). 

3. 23 (d. J=12. 7Hz. IH). 4. 03- 

4. 10(m, IH), 4. 20-4. 29(ni. 1 
H). 5. 61 (dd. J=15. 5. 5. IHz, 1 
H) , 5. 68(dd. J=15. 5. 7. 3Hz. 1 
H) , 7. 07-7. 12(m. 2H). 7. 19- 
7. 35 (m. 3H) 

IR(neat) :3392. 3063. 303 1. 2 
955, 293 1, 2859. 1 747. 1 604. 1 
499, 1454. 1402. 1 376, 1 343. 1 
260. 1136, 1075. 970. 912. 86 

2. 748, 699. 579 cm-i 

MS (FAB) (-i-KI) m/z : 34 1 (MKO . 
[0087] (3) ±iE (2) T't#:^C'fb-^2-r;^r;l^ 
;J<^i/-2, 3, 4, 5. 6. 7 -^^V^ JU- S-y 

x-;^-PGEi^ffli\ mmmi (5) tmrnmi^zm 
mizLrmtm-^^nti. 

[0088] iH-NMR (CDC I3. 300MHz) 
^PPm;0. 89 (t. J = 6. 8Hz. 3H). 
1. 12-1. 82(m. 9H). 3. 25(d. J = 

3. IHz. IH), 3. 57-3. 66 (m, 1 
H), 4. 06-4. 16(m, IH). 5. 58(d 
d. J = 15. 4. 6. 2Hz, IH). 5. 72(d 
d, J=15. 4. 7. 8Hz. IH), 6. 31 (d 
d, J = 5. 7, 2. IHz. IH), 7. 08-7. 
15 (m. 2H) . 7. 23-7. 37 (m. 3H) . 
7. 66 (dd. J = 5. 7, 2. 4Hz. IH) 
IR(neat) :3401, 3062. 3030. 2 
955. 2930. 2859. 1 708. 1 587. 1 
497. 1454, 1 380, 1 346. 1 1 69, 1 
072. 1 034. 970. 9 1 5. 873. 752. 
700. 638cm-i 
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MS(FAB) (+KI ) m/z : 323 (MKM o 

[0 0 89] mmms 

6. 7, 17, 18. 19, 2 0-'s^^y;U-5. 8 
--^y:^ o-7x-U>'- 1 6-7xy^i/'-PG 

( 1 ) mmm 1(2) izm^x. it^m ( e , 3 s > - 

1-3-H-3- (t e r t-T^^/US/^'^^^^^l^i/n:^ 
i/) ^^:5^-l-xyof^4:>0(C. (E.3R)-1- 
hU ( n-7'^;U) x^-;l/-3- ( t e r t-^^/l/ 
i^Vf-zUi^o^rv-) -4-:7xy^>'- 1 -yr-V^^rflB 
vvHiftOTl (2) ^:l|®&^tc:|5|^tctT6. 7. 1 

7. 18, 19, 20-^^^y;u-5. s-'^y^- 
-o-7x-L^y- 1 6-:7xy^i/'-PGEi xf- 
;WXXt-;^ 11. 15-"f;:^(tert -:rf';l^>^';>< 
^/l^v-U/k) x-T-;^i^J:r/6. 7. 17. 18. 1 

9» 20-'^^^yju-5. B-^y^ — o-:7x- 
uy- 1 e-^xy^v—xyh- i 5-xe-PGE 

1 X^;^XX7";U 11, 1 S-b'^?. ( t e r t-y 

[0090] iH-NMR (CDC I3. 200MHz) 
^PPm;-0. 09. -0. 04. - 0. 03, 0. 
09,0.10 and 0.11(6s,12H). 
0. 80, 0. 84, 0. 90 and 0. 91 (4 
s.l8H),1.23 and 1.24(2t,J 
= 7. IHz, 3H), 1. 45-1. 77 (m. 4 
H), 2. 23-2. 64(m, 5H), 2. 85(d 
d. J = 18. 9. 6. 9Hz. IH) , 2. 93- 
3. 10(m. 1H).3.48 and 3. 50 

(2d. J=12. 3Hz. IH). 3. 70(d. J 
= 5. 9Hz.2H),4. 10 and 4.11 

(2q. J = 7. IHz. 2H) . 4. 19-4. 47 

(m, 2H) . 5. 45-5. 86 (m. 2H) . 6. 
72-7. 37 (m. 9H) 

IR(neat) :2955, 2930. 2858, 1 
739. 160 1. 1 588. 1497. 1472, 1 
374, 1 30 1. 1 250. 1 1 74. 1 1 14, 1 
045. 1007. 972. 940. 893. 838. 
812, 779. 754. 692, 670 cm-i 
MS(FAB) (+KI ) m/z : 733 (MKM , 
[009 1] ( 2 ) ±12 ( 1 ) -Cf^J^C^t^^fflV V H 

mmi (3) bm^m\izmm\,zLxe>, 7, 17. i 

8. 19, 20-^^1^y;U-5, s-'iy^ o- 

:7x-u>'-i 6-yxy^S/'-PGEi x^;ux>^ 

T-;^i3j:V6. 7. 17, 18. 19, 2 0-^^^fy 

)V-5, 8-'<yi$^ — o-7xxi^y- 1 6-:7xy 
^i^-xyh-i 5-xtr-PGEi xf«/uxxT-7^ 

[0092] 6. 7, 17. 18. 19, 2 0-^^^f 

/;U-5. S-^fy^ o-:7x:::uy- 1 6-7x 

y^i^-PGEi_ xf-;i/x::^-x;U 



iH-NMR (CDC I3. 300MHz) <5ppm ; 
1. 23(t. J = 7. IHz, 3H), 1, 49- 
1. 74(m. 4H), 2. 31 (t. J = 7. IH 
z. 2H). 2. 49-2. 62 (m, 2H), 2. 5 

0 (dd. J=18. 6. 9. 7Hz. IH). 2. 7 
6(br s.lH),2.89-3.02(m, 2 
H), 2. 96 (dd. J = 18. 6. 8. 5Hz. 1 
H), 3. 55 (d. J=12. 7Hz, IH). 3. 
80 (dd, J = 9. 5, 7. 3Hz, IH) , 3. 8 
8(dd, J = 9. 5, 3. 6Hz, IH). 4. 10 
(q, J = 7. IHz. 2H) , 4, 29-4. 50 
(m. 2H) , 5. 65(dd. J=15. 3, 5. 7 

Hz. IH). 5. 87(dd. J=15. 3, 8. 5 
Hz. IH). 6. 80-7. 04 (m, 4H). 7. 

1 3-7. 32 (m, 5H) 

IR(neat) :3418, 2936, 2871, 1 

733, 1 600. 1 588. 1495. 1455. 1 
374. 1 30 1. 1 246. 1 1 76. 1 14 1, 1 
081. 1041. 972, 903. 815, 756, 
693 cm-IMS (FAB) (+KI)m/z:50 
5 (MK* ) . 

[0093] _6. 7, 17, 18, 19, 20 -^^V 

/;^-5. 8--f>'5^ o-7x— Uy- 1 6-7x. 

yarv'-xvh-l S-xt^-PGEi. xf-;ux:;^T'. 

iH-NMR (CDC I3. 300MHz) ^ppm; 
1. 22(t. J = 7. 2Hz, 3H). 1. 46- 
1. 74 (m, 4H) , 2. 19-2. 40 (m. 1 
H), 2. 31 (t, J = 7. IHz, 2H), 2. 4 
7-2. 67(m. 3H), 2. 50(dd, J = l 
8. 6, 9. 6Hz. IH), 2. 90-3. 03 
(m, IH), 2. 96(ddd, J = 18. 6, 7. 
5. 1. OHz. IH). 3. 56 (d, J = 12. 0 
Hz. IH). 3. 73(dd, J = 9. 5, 7. 4H 
z, IH) . 3. 88 (dd. J = 9. 5. 3. 9H 
z, IH). 4. 08(q. J = 7. 2Hz, 2H). 

4. 29-4. 42 (m. IH) . 4. 44-4. 53 
(m. IH), 5. 65(ddd, J = 15. 4, 5. 
3, 0. 7Hz. IH). 5. 88(ddd, J = l 

5. 4. 8. 3. 1. 3Hz. IH). 6. 77-7. 
04 (m, 4H) , 7. 13-7. 32 (m, 5H) 
IR(neat) :3436. 2936, 287 1. 1 

734, 1 600. 1 588. 1495, 1455, 1 
374, 1300. 1 246, 1 176, 1 140. 1 
081. 1 042. 973. 904. 81 5, 756, 
693, 580cm-i 

IVIS(FAB) ( + K I ) m/z : 505 (MKM • 
[00 94] (3) ±ME (2) Tmz^t^me, 7. 1 
7. 18. 19. 2 0 -^^^^-y;!^- 5 , 8-^^^- 
-o-7x — W>'-1 6-7xy^v— PGEi X^ 
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Xe, 7, 17, 18. 19, 2 0-^^-!fy;l/-5, 
8--f y:?^ o-7x-Uy-l 6-:7xy^5/-P 

[0095] »H-NMR (CDC I3, 300MHz) 
^ppm: 1. 46-1. 77 (m, 4H), 2. 25 
-2. 68 (m. 4H). 2. 48 (dd. J=18. 
5. 9. 8Hz, IH), 2. 85-3. 05 (m. 2 
H), 3. 10-4. 90(m. 5H), 3, 52 

(d. J=12. 4Hz, IH), 3. 81 (dd, J 
= 9. 7. 7. 2Hz. IH). 3. 89 (dd. J = 
9. 7. 3. 6Hz. IH), 5. 66(dd, J = l 
5. 5. 5. 7Hz, IH). 5. 85(dd. J = l 
5. 5. 8. 4Hz, IH) . 6. 74-7. 05 

(m, 4H) .7.1 0-7. 3 1 (m, 5H) 
IR(neat) :3400, 3016. 2933. 1 
744, 1600, 1 588, 1496, 1455, 1 
384. 1 245. 1 1 74. 1 1 38. 1 080. 1 
042. 972. 901. 81 5. 754. 693. 6 
6 7. 5 94 cm-i 

MS(FAB) (-f-K I ) m//z : 4 7 7 (MKO <. 
[0096] (4) ±iB (3) TitTtr-fb-^^rfflV^ ^ 

mmi (5) tmnmzmmizLxmtiit^mmc. 

[00 9 7] iH-NMR (CDC I3, 300MHz) 
^ppm; 1. 51-1. 81 (m. 4H) . 2. 24 
-2. 87 (m, 4H) . 3. 55 (d. J = 2. 8H 
z. IH). 3. 64-3. 73 (m, IH). 3. 8 
9 (dd. J = 9. 5. 7. 4Hz. IH) , 4. 02 

(dd. J==9. 5. 3. 5Hz, IH), 4. 61- 

4. 70(m. IH). 5. 65(ddd, J=15. 

5. 5. 3. 0. 8Hz. IH). 6. 00(ddd, 
J = 15. 5. 8. 1. 1. 4Hz. IH). 6. 34 
(dd, J = 5. 7. 2. OHz, IH). 6. 84- 

7. 34 (m, 9H) . 7. 70 (dd, J = 5. 7. 
2. 4Hz. IH) 

IR(neat) :3400. 3016, 2937. 2 
871. 1707. 1600, 1 588. 1495. 1 
455. 141 1, 1346. 1 302, 1245, 1 
175. 1133. 1080. 1041. 973. 89 

8. 8 1 5. 756. 693. 667 cm-i 
MS(FAB) (+KI ) m/z : 459 (MKO o 

[0 0 9 8] mmme 

PL- 1 5-x:t=^>^-6. 7. 17. 18. 19. 2 

0- ^^^fy;w-5. s-^y^ — o-:7x^u>'- 

.1 6-7xy^>'- 1 3. 1 4-5/h Ku-PGAi_ 

( 1 ) mmmi (2) ^^i^v^x. it-^m (e, 3s) - 

1- 3-K-3- ( t e r t-r^yPi^^^f^/Uv-Q^ 
>-) :ti5'h-l-x>'Ofti:)0t::. 
xy^r>'y:5^>'S:fflV\ ^jSS^Jl (2) 
tzLTDL-l 5-7'^^>'-6, 7. 17. 18. 1 



9. 20-^^^y;U-5, S->{y^ — o-:7xr: 
l/V-l 6-7xy^x-l 3. 14-S/'tKQ-PG 
El xf-;pxx-r/l- 1 1 - ( t e r t -:r^}V-Jyi 

iH-NMR (CDC I3. 200MHz) -^ppm; 

0. 1 1 ( s. 3H) .0. 1 3 (s. 3H) . 0. 9 
2(s. 9H). 1. 18-1. 79(m. lOH). 

1. 24(t. J = 7. IHz, 3H), 2. 21- 

2. 68(m. 5H) , 2. 39 (dd. J = 18. 

3. 8. 6Hz, IH). 2. 80 (dd. J = 18. 
3. 7. IHz. IH). 3. 31 (d. J = 12. 0 
Hz, IH) . 3. 8 1 ( t, J=6. 3Hz. 2 

H) . 4. 03-4. 26 (m. IH) . 4. 11 
(q. J = 7. IHz. 2H) . 6. 74-7. 36 
(m, 9H) 

IR(neat) :3063. 3027. 2 9 52, 2 
932. 2859, 1 924, 1 739. 1 60 1, 1 
587. 1 497. 1 472. 1 37 5. 1 30 1. 1 
248. 1 174. 1 1 39, 1 1 09. 1 060. 1 
035, 1 007. 940. 882. 838. 816. 
778. 755. 693. 670, 577. 51 2 c 
m-i 

MS (FAB) m/z : 567 (MH*) o 

[0099] ( 2 ) ±f£ ( 1 ) xmz^t-^m^m\^\ m 
mmi (3) tmmmzmmizLXDL-15-T:^^ 

>'-6, 7, 17. 18. 19. 

5, S-^yi^ o-^xXlxV- 1 6-yxy^>' 

-13. 1 4-i^'t Kn-PGEi x^yU-xXf/PS: 

iH-NMR (CDCI3. 300 MHz) ^ppm; 
1. 23(t. J = 7. IHz. 3H) . 1. 36- 
1. 82(m. IIH). 2. 25-2. 67(ni, 3 
H). 2. 31 (t. J = 7. 2Hz. 2H). 2. 4 
7(dd. J = 18. 6. 8. 8Hz. IH). 2. 9 
3(ddd. J=18. 6, 7. 4. 1. IHz. 1 
H), 3. 35 (d. J = 12. IHz, IH). 3. 
77-3. 92 (m, 2H). 4. 10 (q, J = 7. 
IHz. 2H), 4. 23-4. 37(m. IH). 

6. 78-7. 30 (m. 9H) 
IR(neat) :3464, 2938, 2869. 1 
734, 1 600. 1 586, 1496. 1472. 1 
374, 1 30 1, 1 246. 1 1 74, 1 1 44. 1 
080. 1033. 756, 694 cm-i 

MS (FAB) m/z : 4 53 (MH*) « 

[0100] ( 3 ) ±fe ( 2 ) vmzit^^^m^K m 
mmi (4) tmMmzmmi^zLXDL-15-y':^^ 

>—6. 7. 17. 18. 19. 2 0 -^^ify/l.- 

5. 8--fy^ — o-:7xxu>'~' 1 6-:7xy=sf>' 

-13. 1 4 -i^'h h'o-PGEi 
[0 1 0 1 1 iH-NMR (CDC I3. 300MHz) 
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^PPm; 1. 39-1. 83 (m, lOH), 2. 3 
1-2. 70 (m. 3H). 2. 38(t, J = 7. 0 
Hz, 2H), 2. 47<dd. J=18. 6, 8. 8 
Hz, IH). 2, 93(ddd. J=18. 6, 7. 
4, 1. IHz, IH), 3. 00-4. 22(m. 4 
H). 3. 36 (d. J = 12. 4Hz. IH). 4. 
24-4. 36 (m. IH). 6. 81-7. 32 
(m. 9H) 

IR(neat) :3435. 3062. 2940, 2 
870, 1739, 1600, 1 587, 1496, 1 
472. 1396. 1 246. 1 173, 1 142. 1 
080. 884. 756. 694. 581. 513 c 

IVIS(FAB) (+K I ) m/z : 463 (MKM * 

[0 10 2] (4) ±Mi{3) x^i%fzit^^m\^K m 



mmi (5) tmnmzmmi^zLxmMEit-^^^mz. 

[0 1 03] iH-NMR (CDC I3, 300MHz) 
^PPm; 1. 45-1. 85 (m. lOH). 2. 2 
6-2. 76 (m. 4H), 2. 98-3. 09 (m. 
IH). 3. 15-4. 25 (m. IH). 3. 38 
(d. J = 2. 6Hz, IH). 3. 93 (t. J = 
6. 2Hz. 2H) . 6. 27(dd. J = 5. 7. 
2. OHz. IH). 6. 79-7. 30 (m. 9 
H) . 7. 80 (dd. J = 5. 7, 2. 3Hz, 1 
H) 

IR(neat) :3061. 2939. 2867, 1 
707. 1 600. 1 587. 1496, 1 472. 1 
35 1. 1 30 1. 1 246. 1 1 73. 1 081. 1 
05 1. 885, 756. 693 cm-» 
MS (FAB) m/z : 407 (MH*) . 
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